Mechanism of rat liver DNA methyltransferase interaction with anti-benzo[a]pyrenediol epoxide modified DNA templates.
We investigated the methylation reaction catalyzed by 1500-fold purified rat liver DNA methyltransferase (DMase) on native Micrococcal luteus DNA (ML-DNA) and poly(dC-dG) templates containing covalently bound (+)-7 beta,8 alpha-dihydroxy-9 alpha,10 alpha-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene (anti-BPDE), the strongly carcinogenic, principal metabolite of benzo[a]pyrene. Since eukaryotic DNA methyltransferases recognize the dinucleotide 5'd[CG] in DNA as a substrate for methylation, the model polynucleotide poly(dC-dG) was used to study in more detail the mode of interaction and effect on incorporation. With either of these BPDE-modified templates, a progressive inhibition of methylation was correlated with increasing amount of BPDE substitution. The effect of BPDE-dG adducts did not alter the apparent km with respect to the concentration of d[CG] in either unmodified or BPDE-modified poly(dC-dG) (km = 10 microM) but lowered the relative apparent Vmax. In assays in which perturbation by salt of preformed enzyme-DNA complex is measured, no change in the relative stability to either unsubstituted or the carcinogen-modified template was noted, thus, excluding any change in the ionic component of this interaction. However, in competition-type experiments, BPDE-DNA is an inhibitor of the methylation reaction on native DNA. When BPDE-DNA is allowed to interact with the enzyme before the addition of native competitor DNA, the methylation rate is not stimulated, suggesting very tight hydrophobic binding of the enzyme to BPDE-DNA and an inhibition in the dissociation of DMase from the template following a methylation event.(ABSTRACT TRUNCATED AT 250 WORDS)